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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element with high display quality in which display pattern 
is not visible when voltage is not applied, namely when 
light is not emitted. 

SOLUTION: An anode, a luminescent layer made of 
aluminum-quinolinium complex, electron injection layer 
made of LiF, and a cathode, in this order, are put in film 
form on the surface of a translucent substrate made of 
glass or the like by vacuum deposition, and sealed with a 
sealant member to make up the organic EL element The 
electron injection layer consists of a display pattern part 
of the thickness of 30 to 50 &angst; and the other part 
of the thickness of 2 to 10 &angst;. With this, the pattern 
is allowed to be seen clearly by the difference of the 
brightness of the display pattern part with less 
brightness and other parts with comparatively high 
brightness. Further, in the light emitting layer, an organic 
EL element in which a patter is made visible by the 
difference in the color tone is also available by forming a 

display pattern made of light- emitting materials different from those of other parts, for 
instance, by including doping agent. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is organic [ to which it has the following, and it has this luminous layer and this electron 
injection layer at least, and the above-mentioned organic electroluminescence thin film is characterized 
by thing of an electron hole transportation layer, a luminous layer, an electronic transportation layer, and 
the electron injection layers for which thickness of at least one layer of this electron hole transportation 
layer, this electronic transportation layer, and these electron injection layers is changed according to a 
display pattern ]. A substrate Organic electroluminescence layered product ******** by which the 
laminating of an anode plate, an organic electroluminescence thin film, and the cathode is carried out to 
this order, and they are formed in the surface of this substrate 

[Claim 2] It is the organic EL device which, as for the above-mentioned organic electroluminescence 
thin film, has a luminous layer at least by having a substrate and an organic electroluminescence layered 
product by which the laminating of an anode plate, an organic electroluminescence thin film, and the 
cathode is carried out to this order, and they are formed in the surface of this substrate, and is 
characterized by forming this luminous layer of a different luminescent material according to a display 
pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention changes the thickness of a specific layer 
according to a display pattern - or it is related with the organic electroluminescence (EL) element which 
can check a pattern by looking according to the difference of brightness or a color tone by forming a part 
of luminous layer by different luminescent material. 
[0002] 

[Description of the Prior Art] In the organic EL device, conventionally, by carrying out the laminating of 
an anode plate, a luminous layer, the cathode, etc. one by one, for example, carrying out patterning of 
the anode plate, and impressing predetermined voltage between an anode plate and cathode, the surface 
of transparence substrates, such as glass, is made to emit light, and the predetermined pattern is 
displayed on it. However, in this organic EL device, whether it does not impress voltage since a 
reflection factor, a refractive index, etc. of light of a substrate and an anode plate differ from each other, 
or it does not make light emit, the display pattern formed in the anode plate etc. will be checked by 
looking, and there is a problem that display grace falls. Moreover, in the organic EL device which 
arrange a luminous layer as a minute pixel, and only a specific pixel is made to emit light, and forms a 
display pattern, all pixels will be checked by looking and the time of luminescence and un-emitting light 
has a problem that display grace is low similarly. 
[0003] 

[Problem(s) to be Solved by the Invention] The problem of the above-mentioned conventional 
technology is not solved, and a display pattern is not checked by looking at the time of un-emitting light, 
but this invention aims at offering the high organic EL device of display grace with which a display 
pattern is checked by looking as brightness with the perimeter, or a difference of a color tone only at the 
time of luminescence. 
[0004] 

[Means for Solving the Problem] An organic EL device of the 1st invention is equipped with a substrate 
and an organic electroluminescence layered product by which the laminating of an anode plate, an 
organic electroluminescence thin film, and the cathode is carried out to this order, and they are formed 
in the surface of this substrate. The above-mentioned organic electroluminescence thin film It has this 
luminous layer and this electron injection layer at least, and is characterized by thing of an electron hole 
transportation layer, a luminous layer, an electronic transportation layer, and the electron injection layers 
for which thickness of at least one layer of this electron hole transportation layer, this electronic 
transportation layer, and these electron injection layers is changed according to a display pattern. 
[0005] On the surface of an anode plate, at least, the laminating of a luminous layer and the electron 
injection layer is carried out one by one, and the above "an organic electroluminescence thin film" is 
formed. Moreover, either [ at least ] an electron hole transportation layer or the electronic transportation 
layers can be prepared. Furthermore, a hole-injection layer can also be prepared between an anode plate 
and an electron hole transportation layer. 
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[0006] In the 1st invention, especially inside it is the above "an electron hole transportation layer", the 
above "an electronic transportation layer", and the above "an electron injection layer", in an electron 
injection layer, the thickness is changed according to the above "a display pattern." As for a portion with 
thick thickness, brightness falls compared with other portions, and, on the other hand, as for a portion 
with thin thickness, brightness becomes high compared with other portions. A pattern can be checked by 
looking according to a difference of this brightness. 

[0007] An electron injection layer has extremely thin thickness compared with other each class, and the 
thickness is usually several angstroms. Therefore, it is easy to make remarkably thick a part of thickness 
of an electron injection layer compared with other portions, and electron injection effectiveness from a 
cathode side can be changed a lot. Thereby, a difference of brightness can be enlarged very much and a 
display pattern which can be checked by looking clearly is formed. Moreover, the thickness is hundreds 
of A and an electron hole transportation layer and an electronic transportation layer are not usually easy 
to thicken a part of the thickness compared with other portions. Therefore, although a difference of 
brightness cannot be enlarged like [ in the case of an electron injection layer ], a display pattern which 
can fully be checked by looking can be formed. Furthermore, although not clear like [ at the time of also 
being able to change thickness more than two-layer / of these each class /, and changing thickness of an 
electron injection layer ], two or more patterns can also be formed. 

[0008] An electron injection layer can be formed with a fluoride of alkali metal, such as LiF, or an 
oxide, a fluoride of alkaline earth metal of BaF2 grade, etc. Moreover, an electron hole transportation 
layer can be formed with a triphenylamine derivative etc., and an electronic transportation layer can be 
formed with an aluminum kino RIUMU complex, a hydroxy flavone Be complex, etc. 
[0009] As for the above-mentioned organic electroluminescence thin film, it has a luminous layer at 
least by equipping an organic EL device of the 2nd invention with a substrate and an organic 
electroluminescence layered product by which the laminating of an anode plate, an organic 
electroluminescence thin film, and the cathode is carried out to this order, and they are formed in the 
surface of this substrate, and this luminous layer is characterized by being formed of a different 
luminescent material according to a display pattern. In addition, when luminescent material contains a 
doping agent, it is called luminescent material also including this doping agent, and is hereafter called a 
luminous layer material except a doping agent. 

[0010] By the 2nd invention, on the surface of an anode plate, at least, the laminating of the luminous 
layer is carried out and an organic electroluminescence cascade screen is formed. Moreover, at least one 
of a hole-injection layer, an electron hole transportation layer, an electronic transportation layer, and 
electron injection layers can also be prepared like a case of the 1st invention. Moreover, since an 
electronic transportation layer is formed with a material similar to a luminous layer, it can also be made 
into an electronic transportability luminous layer with which this electronic transportation layer and 
luminous layer were united. 

[001 1] A display pattern which the above "a luminous layer" has is formed of a layer which has a 
different color tone from other portions of this luminous layer, and a pattern is checked by looking by 
difference of this color tone. This display pattern serves as other portions from a luminous layer material 
of a different kind at a part of ** luminous layer. A luminous layer material of the same kind is used in a 
part of** luminous layer which prepares a layer from which a color tone differs, and other portions. 
Blend a doping agent only with these part or other portions, and prepare a layer from which a color tone 
differs. A luminous layer material of the same kind can be used for a list in a part of ** luminous layer 
and other portions, and a doping agent of a different kind can be blended with each of this part and other 
portions, and it can form by preparing a layer from which a color tone differs etc. In addition, a layer 
from which this color tone differs is usually formed as a film compared with other portions in the 
thickness direction of a luminous layer. 

[0012] As a luminous layer material, a benzothiazole zinc complex of blue white luminescence etc. can 
be used for an aluminum kino RIUMU complex of green luminescence and a benzo quinolinol Be 
complex, a benzo oxazole Zn complex of blue luminescence and a quinolinol system complex, four 
coordinated complexes with Zn of an eight quinolinol of yellow luminescence, and a list. Moreover, as a 
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doping agent, the Quinacridone derivative of green luminescence, a DCM derivative of red 
luminescence, a DSA derivative of blue luminescence, etc. can be used. A display pattern can be easily 
formed by using it, combining these luminous layer materials and doping agents like the above- 
mentioned **-**. In addition, when a luminous layer material is an aluminum kino RIUMU complex, 
the luminescent color is governed by doping agent. Therefore, a display pattern which has the desired 
luminescent color can be formed easily. 

[0013] In an organic EL device of the 1st thru/or the 2nd invention, what has the transparency of 
synthetic resin, such as polyethylene terephthalate besides glass, such as soda lime glass, polyether 
sulphone, and a polycarbonate, a quartz, etc. can be used as a substrate. Especially among these, a 
substrate which consists of glass is used abundantly. 

[0014] Moreover, an anode plate can be formed with metallic compounds, such as metal simple 
substances, such as gold and nickel, and ITO, Cul, Sn02, ZnO. Viewpoints, such as productivity and 
stable conductivity, to especially ITO is [ among these ] desirable. Cathode can be formed by Mg-Ag 
alloy, Na, Na-K alloy, Mg, Li, aluminum, etc. Each class which constitutes an organic EL device can be 
formed with a vacuum deposition method, and can be formed with the sputtering method, a CVD 
method, etc. 

[0015] As a closure member, what consists of synthetic resins, such as glass, such as metals, such as 
stainless steel, aluminum, or its alloy, soda lime glass, and silicate glass, acrylic resin, and styrene resin, 
etc. can be used. 

[0016] Closure resin, such as a photoresist besides thermosetting resin, such as an epoxy resin and 
acrylate system resin, can perform cementation to this closure member and a periphery of a substrate. In 
order to suppress a fall of brightness etc., it is [ among these ] desirable to use closure resin with which a 
hardening object which moisture etc. cannot penetrate easily is formed. Moreover, thermal stress which 
joins an element can be eased and a photoresist with a large cure rate is more desirable. 
[0017] 

[Embodiment of the Invention] Hereafter, an example explains this invention in more detail. 
Example 1 (example corresponding to the 1st invention) 

(1) After forming an anode plate, a luminous layer, the electron injection layer that consists of LiF, and 
cathode in this order and forming an organic electroluminescence layered product in the surface of a 
transparence substrate with the manufacture vacuum deposition method of an organic EL device, the 
closure member was joined to the periphery of a transparence substrate with closure resin, the organic 
electroluminescence layered product was closed, and the organic EL device was manufactured. In 
membrane formation of the electron injection layer in this manufacturing process, after using the mask 
which has the opening configuration of the whole abbreviation surface of a luminous layer and forming 
a film with a thickness of 5 A, the film with a thickness of 25 A was further deposited using the mask 
which has an opening configuration showing the side of a passenger car. 

[0018] (2) The cross section of an organic EL device which the organic EL device carried out like an 
account constitutionally, and manufactured is typically shown in drawing 1 . It is joined by the periphery 
of the transparence substrate 2, an anode plate 3, the organic electroluminescence thin film 4, cathode 5, 
and the transparence substrate 2, and this organic EL device 1 is constituted by the closure member 6 
which closes the organic electroluminescence thin film 4. Moreover, the organic electroluminescence 
thin film 4 consists of a portion 422 of others with a thickness [ of the display pattern section 421 with a 
thickness of 30A showing the side configuration of the passenger car formed in the luminous layer 41 
and the electron injection layer 42, and an electron injection layer ] of 5A. When voltage was impressed 
between the anode plate 3 of this organic EL device, and cathode 4, light was emitted green, and the 
display pattern section 421 was dark in the whole surface of an element compared with other portions 
422, and it was able to check the pattern showing the side configuration of an automobile by looking 
clearly like drawing 2 according to the difference of this brightness. 

[0019] In addition, although the thickness of the display pattern section 421 changed the thickness of the 
portions 422 of 30-50A and others in the range of 2-10A similarly, and the difference of brightness 
changed when the organic EL device was manufactured and light was made to emit similarly, in any 
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case, the pattern was able to be checked by looking clearly. 
[0020] Example 2 (example corresponding to the 2nd invention) 

(1) After forming an anode plate, a luminous layer, and cathode in this order and forming an organic 
electroluminescence layered product in the surface of a transparence substrate with the manufacture 
vacuum deposition method of an organic EL device, the closure member was joined to the edge of a 
transparence substrate with closure resin, the organic electroluminescence layered product was closed, 
and the organic EL device was manufactured. The mask which has an opening configuration showing 
the side configuration of a passenger car in this manufacturing process is used. After forming a film with 
a thickness of 200A it is thin on the surface of an anode plate from the luminescent material which 
blended 1% of the weight of the DCM derivative with the aluminum kino RIUMU complex, The film 
which consists only of an aluminum kino RIUMU complex is further deposited using the mask which 
has the opening configuration of the whole abbreviation surface of an anode plate, and it is 200A (in the 
display pattern section, total thickness becomes 400A.) in thickness. The electronic transportability 
luminous layer was formed. 

[0021] (2) The cross section of an organic EL device which the organic EL device carried out like an 
account constitutionally, and manufactured is typically shown in drawing 3 . It is joined by the periphery 
of the transparence substrate 2, an anode plate 3, the electronic transportability luminous layer 43, 
cathode 5, and the transparence substrate 2, and this organic EL device 1 is constituted by the closure 
member 6 which closes the electronic transportability luminous layer 43. Moreover, the electronic 
transportability luminous layer 43 consists of a portion 432 of others of the display pattern section 431 
which consists of luminescent material containing a doping agent, and the electronic transportability 
luminous layer 43. When voltage was impressed between the anode plate 3 of this organic EL device, 
and cathode 5, the display pattern section 431 emitted light in red, and the other portions 432 were able 
to emit light green and it was able to check clearly by looking the pattern which expresses the side 
configuration of an automobile according to the difference of this color tone. 
[0022] In addition, in this invention, it is not restricted to the above-mentioned example, but can 
consider as the example variously changed within the limits of this invention according to the purpose 
and the use. For example, in the organic EL device of an example 1 and an example 2, other layers, such 
as a hole-injection layer which consists of a copper-phthalocyanine complex etc., can also be prepared 
further if needed. 
[0023] 

[Effect of the Invention] According to the 1st invention, a predetermined display pattern can be 
especially checked by looking clearly according to the difference of the brightness by the difference in 
the thickness of an electron injection layer. Moreover, according to the 2nd **, a predetermined display 
pattern can be clearly checked by looking according to the difference of the color tone by forming a part 
of luminous layer by different luminescent material. Furthermore, according to the 1st thru/or the 2nd 
invention, when voltage is not being impressed, while not emitting light, a pattern is not checked by 
looking but it can consider as the high organic EL device of display grace. 
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